The enhancing effect of homocysteine thiolactone on insulin fibrillation and cytotoxicity of insulin fibril.
In the current study both structural alteration and fibrillation of insulin were studied in the presence of homocysteine thiolactone (HCTL). The spectroscopic studies revealed that HCTL increases rate of insulin unfolding, giving rise to the appearance of solvent-exposed hydrophobic regions and induces a transition from α-helix into predominantly β-sheet structures. Thioflavin-T fluorescence studies revealed that HCTL markedly enhanced the quantity of insulin fibril formation in both agitating and non-agitating systems. Also gel electrophoresis results suggest that HCTL accelerates the process of formation of high molecular weight insulin aggregates. Moreover, insulin fibrils obtained in the presence of HCTL and those collected earlier in the pathway of insulin fibrillation displayed improved cytotoxicity against cancer cells. The enhancement of insulin fibril formation with elevated cytotoxic properties as occurred in the presence of HCTL, may suggest this homocysteine derivative as a possible contributing factor in the pathology of insulin fibrils.